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I. INTRODUCTION 


Thla technology assessment study was sponsored ^olntlv by the National 
Aeronautics and Spnce Adminlstratlcn (NAKA) and the U..S. Department of 
Transportation. The goals of the study, as developed by tlie NASA/DOT 
Oversight Committee for the project, can be expressed as follows: 

1. To assess the Impacts of new transportation technologies on 
society and to identify potential problems, drawbacks, and 
advantages of individual technologies. 

2. To identify research and analysis tasks to alleviate negative 
impacts, to augment positive impacts, or to better understand 
the impacts produced by the potential introductions oi the 
technologies , 

The second of these goals is the subject of this volume of the study's 
final report.* It provides the project team's recommendations on 
research and analysis efforts which have resulted trom the technology 
assessment. Many of tlic lecommendatinns apply to the future supply of 
Intercity passenger transportation servit'^s, categorized by mode. 

Other reconunendations pertain to broad issues in intercity transpor- 
tation — c.g., finance, regulation, traveler values — that will affect 
all modes . 


Project Approach 

The development of study recommendations drew from all tasks of the 
technology assessment. This 13-month project had a very broad scope — 
encompassing all of intercity passenger transportation and interactions 
with freight service — and a primary thrust was to explore a wide variety 
of possible future settings in which intercity systems would operate. 

The study tasks are briefly reviewed below to provide a perspective for 
the recommendations which resulted. 


Issues . An early study task which continued throughout the project 
was the preparation of papers focusing on social, political, insti- 
tutional, and economic mechanisms which will Influence the way that 
transportation technologies will evolve and be placed in service. 


Transportation Technology . Descriptions were prepared on the future 
performance characteristics of present intercity modes (air, rail, 


See Appendix B for a list of other volumes. 
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highway) and possible new technological forms of transportation 
(e.g., tracked levitated vehicles). 


Scenarios . Transportation innovations were postulated and analyzed 
for the year 2000 in the context of four different background 
settings. The settings Included substantial variations in assumed 
societal goals, political mechanisms, economic conditions, and 
levels of resource availability. 


Workshop . At the midpoint of the study, tlie project team and a 
group of 40 invited study participants" met to Identify and assess 
impacts related to future transportation options. The participants 
Included representation from government, industry, and academic and 
other institutions. 


Impact Assessment . Based on the Workshop and other study task 
results, descriptions were prepared on the consequences that might 
occur if certain technological developments take place in inter- 
city transportation. Possible indirect as well as direct Impacts 
were addressed. 


Nature of Recommendations 

The study approach led to the identification of a large number of possi- 
ble consequences of technological developments that may occur in inter- 
city transportation. Some of these impacts are well understood and are 
seen as likely. Conseo/aences of this kind are the basis for study 
recommendations regarding the characteristics of future intercity trans- 
portation modes. Many other possible impacts are only hazily perceived 
and their likelihood is questionable. In these Instances, study recom- 
mendations are oriented toward further research and analysis activities 

l<Jhile many explicit and implicit recommendations on possible research 
and technology efforts are contained in the documentation of this 
study, the project team has chosen to highlight a limited number of these 
possibilities (Chapters II through XIV). In the judgment of the project 
team, the highlighted recommendations relate to significant issues or 
impacts, with important implications for the quality of future intercity 
transportation; and have high leverage, that is, they are believed to 
offer promising avenues of attack toward providing substantial improve- 
ments in Intercity transportation. 


A 

Study participants also contributed to the project before and after the 
Workshop by reviewing draft study reports. Sec Appendix A for their 
comments on a draft of this report. 
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In accordmicQ with study guidance, the reconmiendationB describe what 
should be done but generally do not identify who should sponsor and/or 
perform the work, except in those instances where it is central to the 
recommendation. Also, neither priorities for the recommendations nor 
detailed work statements were requested by the study's sponsors. 
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II. SUMJ'IARY 


The recommendations on further resenrch nnd analysis tasks which the 
project team has chosen to highlight are described in Chapters III 
through XIV of this report and are summarized in Table ll-l, following. 

Chapter XV contains a sampling of other recommendation topics that can 
be drawn from study documentation and Chapter XVI sets forth project 
team findings and recommendations which relate to the process of tech- 
nology assessment. 


Table II-l 

SUMMARY OF HIGHLIGHTED RECOMMENDATIONS 


Intercity Automobile Transportation 

• Pursue an expanded program of propulsion system and vehicle 
design development to Improve fuel economy. 

• Undertake a technology assessment study of impending techno- 
logical and institutional changes to the automobile. 


Intercity Bus Service 

• Undertake case studies to identify and test ways to improve 
services and facilities and to provide better integration of 
bus services with those of other modes. 

• Assess regulatory policies affecting bus operations, including 
an investigation of means to increase bus service to small 
towns and rural areas. 


Aircraft and Air Service 


• Continue aircraft R&T (basic research and technology develop- 
ment) emphasizing measures to reduce cost, fuel consumption, 
and noise. Undertake study of mechanisms to hasten imple- 
mentation of these developments. 

• Continue to conduct systems analyses of changes in aircraft 
scheduling, routing, and operations, considering a range of 
future aircraft sizes and technologies, 

• Investigate the possibilities of applying ongoing STOL air- 
craft technology efforts to Short Runway Aircraft (SRA) systems. 
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Table II-l (cone.) 


Airport and Air Traffic Control (ATC) Capacity Improvements 

• Undertake a study to resolve uncertainties on features of 
future generations of the ATC system (beyond the Upgraded 
Thlra Generation ATC System). 

• Undertake a program of airport landslde improvement research, 
coordinated with ongoing airslde work. 


Rail (Fixed Guideway) Systems 

• Analyze the benefits and costs of existing AMTRAK services, 
on a route-by-route and systemwide basis in relation to other 
modes. 

• Emphasize technology and systems evaluations of Improved 
(high-speed) passenger train service in specific corridors. 
Also, conduct technical studies to address currently perceived 
negative characteristics of very-high-speed (tracked levitated 
vehicle) systems, such as safety and noise. 


Electric/Automated HiRhways 

• Develop technical and economic data on electric/automated 
highway system options. 

• Undertake a systems study of identified options after technical 
data have been developed. 


Access/Egress and Intermodal Transfer 

• Establish a continuing program of study and experimentation to 
improve access/egress and transfers, encompassing all inter- 
city modes. 

• Identify roadblocks to the successful implementation of multi- 
modal terminals. 



Table II-l (concluded) 


EnorRV and Materials 

• Pursue a program of research and technology development for 
all modes to improve the fuel efficiency of intercity trans- 
portation vehicles. 

• Continue research on new materials for transportation vehicles, 
with techniques for disposal and recycling of these materials 
as an Integral concern, 


Traveler Values and Preferences 


• Continue studies to develop improved information on traveler 
preferences, including the importance of comfort, convenience, 
and personal security relative to perceived cost and travel 
time. 

• Determine the feasibility an expanded and more detailed data 
base on intercity travel by city-pair. 


Transportation Finance 

• Develop improved estimates of the short- and long-term 
financing requirements of Intercity transportation modes. 

• Identify and evaluate funding mechanisms for transportation 
system maintenance and improvement that accommodate technology 
substitution and that use public funds to stimulate private 
investment. 


Institutional Impacts 

• Develop methods to appraise the impacts of Institutional forces 
on technology delivery (methods comparable to those used in 
preparing environmental Impact statements) . 


Regulatory Controls 

• Develop Improved techniques to analyze the effects of alterna- 
tive economic, environmental, and safety regulations on levels 
of intercity service, transport industry structure, and tech- 
nology development and implementation. 
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III. THE AUTO IN THE FUTURE 


Tho automabllo la currontly the dominant mode of intercity travel — 
overall, 86Z of intercity pnaBenp,er-mi lets are by auto,* Ab trip lenp.th 
Incroasos, the auto nliare of intercity tripB decllneo, an ohown in 
Figure m-i. 



SOO 1000 1BOO 

TRIP DISTANCE (Mlloi, Ono Woyl 


Source: An approximation developed from daca in the 

Natiom l Tpavel Survey ^ Ceneue of Transpor- 
tati (1967, 1972). 

Figure III-l. INTERCITY AUTO TRAVEL AS A PERCENT OF TOTAL TRAVEL 


*TAA, Transportation Faata and Trends ^ 1974. 
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The doir-inniKe of auto travel arises from a varie y of factors, Includlnp, 
low perceived cost and groat flexibility and convenience of aorvlce 
relative to public modes. Novertheloss, limited available data show 
that the dominance of the auto is considerably lessoned In specific 
markets where a high level of public transportation service is provided. 
(As shown in Figure III-l, for New York-Washington, D.C., the market 
share for the auto* is considerably less than the national averoge for 
that trip distance.) 


F indings 

The auto/hlghway system constitutes both a ma.jor "investment"— economic, 
institutional, and social— and the principal "leverage point" for 
offeeting desirable changes in the impacts of Intercity transportation. 

Patronage analyses conducted in this study** indicate that the auto will 
continue to be tbe dominant mode of intercity travel In a variety of 
possible settings to the, veer 2000. These settings Include a range of 
conditions that are especially adverse to the auto, including very high 
energy prices and substantial advances in the relative performance of 
competing modes (air, bus, high-speed fixed guideway). The numerical 
analyses are inconclusive, however, because they do not take into ac- 
count several factors raised by study issue papers and Workshop discus- 
sions. 

Recently, there has been a trend toward the purdiase of somewhat smaller 
vehicles, largely in an attempt to negate higher energy costs. To the 
extent that this trend continues (or accelerates) and to the extent that 
smaller cars are more widely considered to be less comfortable or loss 
safe than their predecessors, Intercity auto travel may decline. A 
study issue paper*** suggests that behavioral changes may take place — 
the auto may be looked on less as an object of ownership pride and more 
as simply one of several alternative means of transport. 

Workshop deliberations indicate that a segment of society views the auto- 
mobile as an evil that should be replaced at any cost — it Is energy- 
inefficient, not available to all who wish to travel, unsafe, and pollutes 
the environment in terms of emissions and adverse land-use impacts. 

A majority view is that the auto provides many desirable service features 
and that incremental improvements in vehicle technology can minimize the 
adverse impacts of Intercity auto use. However, considerabT e time and 
money will be required to provide the innovations to simultaneously im- 
prove fuel economy, reduce emissions, improve crashworthiness, increase 
the useful life, anu hold the line on vehicle prices. The stakes are great 


*Study estimate. 

**Volume A, 

***By Mollenkopf in Volume 2. 
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fof ruducing energy conaumption, Inooinuch as the auto consumes about one- 
third of the total petroleum energy. Assunilng necessary technological 
developments and Continued pressure to meet ever stricter energy conser- 
vation and envlronmentol goals, one of several promising alternative 
outo engine technologies* may generally replace the conventional gas- 
powered internal combustion engine, perhopa during the 1980's, The timing 
of this changeover depends upon the skill with which critical components 
research is conceived and pursued in the next decade, the extent to 
which government actions rocognixo ond channel the ^.uufacturers' profit 
motives and capabilities to accelerate socially desirable change; and the 
success with which a host of affected secondary suppliers — the oil com- 
panies, auto maintenance and road service firms — and their personnel ore 
helped through the transition. These secondary suppliers would incur 
largo expense and experience obsolescence in facilities and skills 
during changeover. 

It is also possible that future breakthroughs in electrical generation, 
transmission, and storage may some day result in a transition to heavy 
use of electric automobiles. (This major change could take place simply 
to conserve petroleum.) In such an eventuality, the effects on secondary 
suppliers would be far more serious than with the loss profound transi- 
tion to alternative combustion engines. The premium on reduced weight 
in electric vehicles, since some running must be done using batteries or 
other storage devices, would create the need for light, inexpensive, 
safe, and recyclable materials, 

All in all, the future of automobile technology development contains a 
number of dramatically different outcomes.** Possible but not Inevitable 
outcomes include the emergence of separate (short range) urban and (long 
range) ini-sreity automobile fleets; serious problems of road safety, 
due to wide variations in vehicle size and performance; adverse impacts 
on automobile maintenance and service firms and their employees; various 
environmental and energy conservation consequences; and differential 
service and income effects on various segments of society. The need to 
pursue desirable hardware development paths, as well as impact assess- 
ments, is clear; the strategy for doing this is currently hazy. 


Recommendations 


Pursue a greatly expanded program of research and technology development 
for propulsion systems and vehicle design with the objective of Improving 
fuel efficient and nonpolluting alternatives to the present automolsile, 

A key to the expanded program is careful coordination of publicly sup- 
ported efforts and automobile manufacturers’ efforts. Public efforts 
should emphasize high-risk basic research and monitoring the rate of 
technological Improvements in energy efficiency in order to advise 
control agencies when more exacting pollution standards and fuel economy 
standards should be applied. 


*See Volume 3. 

**See Volume 6. 
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Undertake a technology naaessment focused specifically on impending 
technological and institutional changes to the automobile. Immediate 
concerns Include the safety impacts of changing fleet size and perfor- 
mance mix, the effects of possible changes in the buying patterns of 
new cars versus old, and upcoming changes in vehicles and their fueling 
incthodr to meet environmental standards. Longer-range concerns include 
the Impacts of alternate outoinoblle engine technologies on the industry, 
labor and the economy. The automobile technology assessment effort 
shOv'ld draw upon the results of recent and ongoing analysis efforts 
(e.g., The Interagency Task Force on Motor Vehicle Goals Beyond 1980). 
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IV. IMPROVED INTERCITY BUS SYSTEMS AND SERVICE 


Intercity bus travel Is usually both slower and more costly than travel 
by private automobile. (See Figure 1V**1.) Compared with other common- 
carrier modes — air and rail — intercity bus service is generally slower 
but fores ore lower. (See Table IV-1.) These comparisons suggest that 
a primary market for scheduled intercity bus service consists of trav- 
elers who cannot use an automobile and cannot afford or do not wish to 
pay the higher fares of air or rail service. Intercity bus service 
currently accounts for a relatively small percentage of intercity travel 
of over 100 miles. (Table IV-2) . However, for many small communities, 
the bus is the only Intercity common-carrier mode available (Table IV-3). 


FindinRB 

To the extent that intercity bus service can be Improved (relative to 
other modes) there is potential for Important positive Impacts. Foremost 
among these potentials are reduced energy consumption for intercity 
travel and increased mobility to residents of small towns and rural areas 
and others who travel on low-density routes.* 

Intercity bus service is substantially more energy-efficient than other 
modes (Table IV-4); an existing infrastructure (highways) is used; and 
services are amenable to Incremental improvement, affording high flex- 
ibility to respond to policy changes as well as growth in demand. 

Bus service, in its current form, appears to have a number of problems 
that inhibit patronage. These include unaesthetic and perhaps threat- 
ening environments at terminals for some travelers, difficulties in 
terminal access and intermodal transfers (or transfers between bus 
lines), uncomfortable seating, and infrequent service. Regulatory and 
institutional problems and safety concerns have thwarted some identified 
means of improving intercity bus service; for example, there is con- 
tinued opposition to the introduction of wider Intercity buses to 
achieve increased traveler comfort.** 


Recommendations 


Undertake a program to identify and test means of Improving inter- 
city bus service. The program should be sponsored at the federal 


*See Volume 6. 

**At 8 feet wide, intex'city buses are generally 6 inches narrower than 
intracity buses. A 10-inch increase in intercity bus width would widen 
seats by about 2 inches. This is roughly the same increase in seat width 
as has been achieved in the transition from narrow to widebody aircraft — 
a change that has been met with substantial acclaim. 
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PER TRAVELER TRIP COST (1974) 


$30 



MILES (One Woy) 
Source: Volumes 3 and 4, 
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Figure IV-1. REPRESENTATIVE COSTS AND TRAVEL TIMES FOR AUTO 
AND INTERCITY BUS TRIPS 


Table IV-1 

REPRESENTATIVE FARES A^•D BLOCK-SPEEDS FOR BUS, RAIL, AND AIR 



Fare in Cents per 

Block-Speed 


Passenger-Mile® 

in Miles per Hour^ 

Bus 

4. 4p 

50 

Rail 

5.8 

57 

Air (Coach) 

6.9 

510 


a, TAA, Transportation Facts and Trends ^ 1974. 

b. Volumes 3 and 4. 
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Tabic IV~2 


PERCENTAGES OF INTERCITY COMMON- CARRIER 
TRAVEL BY MODE 
1972 


Measure of Intercity Travel 

Rail 

Bus 

Air 

Other 

Total 

Person-Trips*^ 

4% 

13% 

77% 

6% 

100% 

Passenger-Miles^ 

5 

16 

76 

3 

100 

Carried Passengers^ 

27 

62 

11 

0 

100 


a. U.S, Census of fmnspovtation (does not include trips of less 
than 100 miles, one-way). 

b. TAA, Transportation Facts and Trends (includes trips of less 
than 100 miles). 


Table IV-3 

PERCENTAGE OF CITIES WITH DIRECT 
INTENSITY PASSENGER SERVICE^ 


City Population 

Intercity 
Bus Service 

Scheduled Air 
Carrier or 
Commuter Air 
Service 

Rail Service 

2,500 

to 

5,000 

95% 

15% 

5% 

5,000 

to 

10,000 

100 

70 

20 

10,000 

to 

25,000 

100 

80 

25 

25,000 

to 

50,000 

100 

85 

40 

50,000 

to 

250,000 

100 

. 100 

45 


a. Based on a sample of cities. 

Source; DOT, 1974 National Transportation Eeport. 
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Table IV-^t 


COMPARATIVE ENERGY EFFICIENCY 

Thousands of Btu per 
Passenger-Mile 


Auto (full-sized) 2.3 
Bus (diesel) 0.7 
Rail (metrollner) 1.0 
Air (DC-9 at 500 miles) 4.2 


Note: 60% load factor assumed for all modes. 

Source: Volume 3. 


level and include state involvement. It should also work closely with 
equipment manufacturers and bus companies in a continuing exploration 
of possible vehicle changes. A series of case studies should expand on 
existing research knowledge to improve bus, transportation, such as 
seeking innovative ways to improve bus stations and to provide better 
integration of bus services with those of other modes. In direct support 
of these studies, an evaluation is needed of public attitudes and user 
choice factors influencing bus patronage. An interagency-sponsored 
study should appraise federal and state regulatory policies on bus opera- 
tions, identify and evaluate impacts that would result from changes in 
these policies, and explore the economics of and financial mechanisms 
for increasing bus service to small towns and rural areas. 
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V AIRCRAFT AND AIR SERVICE 


Available data Indicate that air travel is now the dominant mode of 
intercity transportation in many city-pair markets of over 500 miles. 
(See Figure V-1.) 



Figure V-1. MARKET SHARES FOR AIR TRAVEL 
(From Data for Selected City-Pairs)* 


Note that these results differ from the nationwide aggregates of the 
National Transportation Survey, Census of Transportation. (Figure III-l) 
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In this study, a number of potential technological developments and 
other Innovations were investigated that could alter the attractiveness 
of air travel relative to other common-carrier modes and the automobile. 
Postulated advances In air technology* included: 

• Advanced technology subsonic transports to achieve marginally 
higher speeds ov substantial (30%) reductions in fuel consump- 
tion and lesser reductions in direct operating costs (via 
improved airfoils, composite materials to reduce structural 
weight, and modest propulsion efficiency gains). 

« Domestic air service at supersonic speeds. 

• Small aircraft for low-density travel markets. 

• High-performance short runway aircraft capable of using 
"close-in" airports to serve short-haul markets. 

The context for these investigations Included the possibility of much 
improved surface transportation, postulated changes in transportation 
regulation, and different future settings in terms of such factors as 
per capita income and energy price levels, 


Flndijigs, f or Long-Distance Air Travel 

Conventional aircraft service is expected to continue in the future as 
the dominant public mode for long-distance travel. The obvious advan- 
tage of air service relative to its major competitor, the automobile, 
is speed of travel. Negative characteristics of current services 
include fares and energy consumption at the high end of the Intercity 
transportation spectrum and noise in the vicinity of airports. 

It is a consensus of those who participated in the study that what is 
needed most are technologically improved versions of current conven- 
tional aircraft with the emphasis on achieving greater energy efficiency, 
reduced costs, and less noise rather than increased speed. These avi- 
ation technology Improvement efforts should continue to be pursued by 
a combination of development programs of current airframe and engine 
manufacturers augmented by government research and technology programs 
aimed at high-risk areas of potential improvements. 

The current low levels of growth in airline traffic relative to growth 
of the 1960s, a lowering of long-term air traffic growth forecasts, and 
the possibility of substantial changes in the future economic regulation 
of air carriers have created greater than normal uncertainty regarding 
future capabilities to develop and purchase new aircraft. This climate 


See Volumes 3 and A. 
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Is undoubtedly caused to some extent by the recently low levels of gen- 
eral economic growth. It may also be true, however, that the industry 
is "maturing" (approaching market saturation) . To the extent that this 
is true, delays in the introduction of advanced technology aircraft can 
be anticipated. 

Travel demand analyses in this study indicate a significant market 
potential for improved supersonic aircraft (in part, because only a 
relatively low fare premium of 30% was assumed) . Positive impacts 
Include increased mobility and enhancement of national prestige. The 
clear negative Impacts are noise and high energy consumption. Political 
and Institutional barriers are also foreseen by Workshop participants. 
Political support will be difficult to assemble for the high cost of 
developing an SST that serves only a limited segment of all travelers. 


Findings for Short-Distance, Low-Density Air Travel 

Commercial aviation has experienced financial difficulties in providing 
high quality air service to short-haul travel markets with low traffic 
densities.** These markets include direct air services between smaller 
communities and feeder services between small and large communities. A 
primary reason for the limited success is that carrier costs rise 
sharply as aircraft size and range decrease. Regional and trunk air- 
lines naturally tend to concentrate on higher-density markets and the 
result is aircraft fleets and operating patterns that are mismatched to 
small markets. Wliile small firms (i.e., commuter airlines) can fit 
their fleets and operations to low-density services, these carriers have 
comprised an unpredictable and, therefore, unattractive market for air- 
craft sales. If these problems are overcome and a new generation of 
small aircraft (10- to 20-seat) is Introduced, economic development of 
smaller communities could be substantial. However, small-aircraft 
services would increase flight operations, and air traffic control 
problems might increase at the major airports included in the network 
of small aircraft services. 


Findings for Short-Distance, High-Density Air Travel 

Short runway aircraft (SRA) systems were postulated in this study as a 
means of improving air service in short-distance, high-density travel 
corridors. The concept is that nonstop air services would be provided 
among a network of satellite airports. These airports were assumed to 
be located closer to large population centers than existing major air- 
ports, with runways in the 3,000- to 5,000-foot range. This range was 
selected for analysis rather than STOL-length runways (nominally 2,500 


A 

AA 


See Volume 
Sec Volume 


4. 

6 . 
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feet or less) beoauso aircraft energy consumption and operating costs 
decrease slgnlficontly as design runway length is increased from 2,000 
to 5,000 feet.* 

Travel demand analyses'^* Indicated that the SRA systems would be heavily 
patronized, primarily because of savings in the time and cost of airport 
ground access. In addition to this benefit to air travelers, SRA 
systems might also relieve congestion at long-haul airports. It is 
emphasized, however, that the future availability of appropriate sites 
for SRA airports was a study assumption. Surveys were not made to 
determine where SRA (or STOL) airports might be located neor large popu- 
lation centers. 


Recommendations 


Continue aircraft research and technology, emphasizing developments 
leading to reduced cost, fuel consumption, and noise. Among these are 
Improved airfoils, composite materials (including demonstration of use 
of large composite structures), propulsion Improvements, reduction of 
other (nonengine) sources of noise (l.e., aerodynamic noise) and active 
controls. 

Undertake a study of the mechanisms for the introduction of new aircraft 
technology into commercial use. The study should Include an appraisal 
of government financial and tax policies to encourage more rapid imple- 
mentation. For example, an assessment should be undertaken on the 
near-term impacts of the current government program to develop quiet 
aircraft engines. The study should evaluate not only environmental 
impacts on a notional scale but also the economic impact on engine manu- 
facturers and financial constraints that the airlines might face in 
attempting to acquire the technology on a priority basis. 

Continue to conduct systems analyses of changes in aircraft scheduling, 
routing, and operations with the aim of reducing costs and fuel consump- 
tion while maintaining or Improving air service. These studies should 
consider a range of future aii-craft sizes and technologies, as well as 
the Impact of changes in Industry regulation. 

Consideration should be given to expanding the scope of ongoing STOL 
aircraft technology efforts to encompass SRA systems. That is, the 
possibility of applying SIOL technology to short runway aircraft should 
be explored as a means of achieving reductions in forecast energy con- 
sumption and operating costs. The availability of suitable SllA airport 
sites in high-density travel corridors requires investigation. 


See Volume 3 . 
**See Volume 4 . 
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VX. MRPORT AND AIR TRAFFIC CONTROL CAPACITY IMPROVEMENTS 


Recent forecasts of aviation growth have Indicated lower rates of growth 
than those forecast In the late 1960s and early 1970s. For example, the 
FAA's forecost of 1980 possenger enplanements made in 1970 was 415 mil- 
lion; by 1975, the 1980 forecast had dropped to 252 million. The FAA's 
forecast of the general aviation fleet for 1980 was 225,000 in 1969, and 
189,000 in 1975, Forecasts of the more distant future have also declined. 
In spite of the lower forecasts, substantial increases in passenger traf- 
fic and in aircraft operations are still foreseen for both commercial 
and general aviation, thus creating the continued need for more airport 
and air traffic control capacity. 


Findings 

To accommodate future increases in aircraft operations and to Increase 
safety, the FAA is striving to Implement the Upgraded Third Generation 
(UG3RD) Air Traffic Control (ATC) System,*^ with progress Influenced by 
budgetary constraints. The Study Team found that questions exist among 
aviation Interests concerning the timing of required capacity improve- 
ments to the ATC system (primarily because of uncertainties in the future 
growth of general aviation aircraft operations) . Questions also exist 
concerning the cost-effectiveness of various proposed system features; 
tlmt is, regarding their incremental contributions to safety and capacity 
versus their incremental costs. Although the FAA has undertaken an 
evaluation of the UG3RD, a high degree of uncertainty exists on the ATC 
improvements that should occur beyond those encompassed by the UG3RD. 

Increasing financial, environmental, and institutional problems regarding 
airports in recent years have strengthened the view that emphasis in 
providing for commercial aviation growth should be on maximizing the 
capability of existing airports, rather than on large-scale expansions 
or building new airports. 

Forecasts of air carrier aircraft operations include a continuing evo- 
lution of the fleet toward larger aircraft. On the airside, this evo- 
lution will increase the problem of wake vortices which, until solved, 
requites substantial spacings between standard-body and preceding wide- 
body aircraft On both takeoff and landing, thereby limiting aircraft 
throughput. A potentially more serious impact of the evolution to large 
aircraft and increases in passenger traffic will be stresses placed on 
the airport landside (i.e., terminal buildings, parking, and airport 
access roads). Wliile substantial research studies have been conducted 
under FAA auspices regarding alternatives for airfield improvements, 
relatively little effort has been devoted to landside research. Federal 


See Volume 3. 
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responsibility for landside research on terminal buildings and airport 
parking appears to rest solely with the FAA; however, there is no con- 
tinuing, coordinated, comprehensive program res,* slbillty in the federal 
government for airport acccss/egress. 


Rocommondg tions 


Undertake a study to resolve uncertolntics on necessary or desirable 
features of future generations of the ATC system, based on a compre- 
hensive review of the effectiveness and costs of components of the Up- 
graded Third Generation ATC System.* 

A program of airport landside Improvement research should be undertaken 
and closely coordinated with ongr'lng alrside work. The objective of 
the program would be to develop, in cooperation with airport sponsors 
and users, planning methodology and guidelines for airport landside 
improvements. Case studies of a number of representative airports 
should be undertaken, evaluating passenger and baggage processing im- 
provements, both in capacity and efficiency, A desirable by-product of 
these studies would be planning guidance of potential use for other 
types of terminals (e.g., bus and rail stations). 


*This effort should draw on efforts that are nox? under way within FAA/DOT. 
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VII, FUTURE POTENTIALS OF MIL (FIXED GUIDEWAY) SYSTEMS 


Intercity rail patronage (passenger-mileB) hna Incronsed since fornmtion 
of AMTMK and the introduction of Auto-Train. Hov/evov, the rail share 
of total intercity travel is low (Figure VII-1) , and operating expenses 
continue to exceed operating revenues by a wide margin, requiring a 
substantial direct federal subsidy (Figure VII-2). In 1975, Congress 
authorized $1.1 billion in grants and loan guarantees to AMTRAK to 
sustain service through 1977. 

In this study, changes in conventional intercity rail passenger service 
(AMTMK) were postuloted and analyzed. * Both service improvements and 
discontinuances were investigated for city-pair trips of varying dis- 
tances. In addition, two other types of fixed guideway technology were 
examined for selected corridors,** in the yeor 2000! 

• Improved passenger train service (IPT) with block-speeds 
of 110 wiles per hour, 

• Tracked levitated vehicle systems (TLV) with top speeds 
of 350 miles per hour and block-speeds of 300 miles per 
hour. 

The settings for these analyses included varying levels of Improvement 
or degradation to other intercity modes. 


Findings 

Both study analyses and workshop opinions suggest that the negative 
impacts would be small if conventional rail service was discontinued on 
long-distance, low-density routes (i.e., outside high-density travel 
corridors). This viewpoint holds that other common-carrier services 
(air and bus) are adequate, but does not account for the political 
considerations that have had pronounced effect on where AMTMK service 
is now provided.*** Although a final evaluation of AMTRAK costs, per- 
formance, and patronage may be premature because improvement programs 
are now under way, the question of continued government subsidies for 
passenger rail service is of major Importance. 

For the travel corridors examined in this study (high-density markets 
of less than 500 miles), high-speed IPT rail service appears attractive 


*Volume 4. 

**The three corridors examined were; (1) Boston-New York-Washington, 
(2) Chicago-St. Louis, and (3) Seattle-Portland. 

*A*For a "political history" of AMTRAK, see the paper by Jones and 
Miller in Volume 2. 
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BILLIONS OF PASSENGER MILES 


RAILPASSENGEn-MILES 



RAlLSHAnE OP TOTAL INTERCITY 
PASSENGER MILES 


PERCENT 



1008 1070 1072 107<l 


Figure VII-1. INTERCITY TRAVEL BY RAIL* 

*Claas 1 Rail, inclut^lng AMTRAK and Auto-Train. 
Source: TAAj Ti'anapovtation Faota and TvendOf 1^74. 
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1905 1070 1075 

Figure VII-2. PASSENGER RAIL REVENUES, EXPENSES, AND INVESTMENT 
Source: "Railroad Facts," Association of American Railroads, 1975. 
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o»v the basis of several positive impacts. Door-to-door trip times and 
lino-haul fares for IPT compare favorably with those for air service 
(PlBuros VII-3 and and energy consumption is low. IPT service 

at the speeds postulated will require substantial upgrading of roadbed, 
but the services con be Introduced incrementally. In sorao corridors, 
there may be sufficient trackage to ollow for exclusive use of some 
lines by high-speed passenger troins. In other corridors, there may be 
a need for IPT to share existing roadbed with freight trains to avoid 
major commitments for now rights-of-way and signal systoros, This 
situation may lead to high track maintenance costs (because of the 
effects of heavy freight troins) and degraded freight service (to the 
extent that freight trains arc delayed on sidings while passenger trains 
pass) . 



Source! Volume 4 analysis for city pairs within corridors 
(Boston-New York-Washington, Chicago-St Louis, 
Seattle-Portland) . 


_J 

600 


Figure VII-3. COMPARATIVE TRIP TIMES 
FOR FIXED GUIDEWAY TECHNOLOGIES 


High-technology, tracked levitated vehicle systems are now looked on 
with serious misgivings of a financial, institutional, behavioral, and 
environmental nature. One major problem is the need to acquire new 
rights-of-way with minimal curvature to allow for the very high-speed 
service. A related major problem is the high capital cost of the 
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TLV! 10 MILLION^ 



J 1 1 i 1 I I 1 I I 

100 200 300 400 500 

AIRLINE RANGE— STATUTE MILES 


From Voly^E 3. Principal assumptions Include; 

• No subsidy 

• 60% load factors 

• Fer-mile guideway costs uf $11.2 million for TLV 
construction and $171,000 for upgrading IPT track. 

tTLV traffic density (annual passenger-miles per route-mile) . 

Figure VII-4. COMPARATIVE LINE-HAUL FARE LEVELS 
FOR FIXED GUIDEWAY AND OTHER PUBLIC MODES 
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special guideways and the resulting need for high pnUronagii for the 
systems to be financially attractive. High investment cost coupled 
with a very limited number of potential geographic applications raises 
doubts on political viability. There are a large number of unknowns 
regarding other Impacts of very high-speed (3O0+ miles per hour) fixed 
guldeway technology, Including energy consumption, noise, safety, and 
traveler perceptions of comfort and security.* 


Recommendations 


The benefits and costs of existing AMTRAK services should be analyzed 
on a route-by-route and systemwide basis, in relation to other modes, 
to assist in decision-making on changes to the AMTRAK route structure 
and the desirability of continuing government subsidy. 

Emphasis should be given to technology and systems evaluations of 
Improved passenger train service. Efforts should focus on ways to im- 
plement service as soon as practical in appropriate corridors (e.g., 
the Northeast) to capture potential energy savings. Questions related 
to noise, safety, and interactions with freight service need to be 
addressed in specific rail corridors. 

Tracked levitated vehicle research studies should focus on aspects of 
the technology that are now of concern. These aspects Include highway 
guideway construction costs, noise, and traveler perceptions of the 
service, including safety. Vehicle and guideway technology studies for 
TLV are of a high risk nature but component research should be under- 
taken to understand and perhaps resolve systems impact problems. 


*See Volume 6. 
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Vm. ELECTRIC/AUTOMATED HIGHWAYG 


"Electric highways" were one oC the advanced technologies investigated 
in this study, The concept is that vehicles — autos and perhaps buses 
and trucks— would be propelled by electrical power taken from a con- 
ductpr imbedded in the highway lane. Wien not traveling on the electric 
highway network, the vehicles would be self-propelled by internal com- 
bustion engines or batteries. Also considered, as on adjunct or possible 
technical requirement, was automation of vehicle control while traveling 
on an electric highway. It was postulated that this automation could be 
achieved by the addition of low-cost control devices to vehicles. With 
or without electrification, automated highways are one kind of "dual- 
mode" system,*'*' 


Findings 

Electric highways offer the possibility Q.f dramatic reductions in fossil 
fuel energy consumption for intercity transportation, to the extent that 
nuclear or other nonfossil electrical generating capacity is available 
in the future. (At present, the prospects for such a generating capacity 
are uncertain.) An identified concern regarding electric highways is the 
potential effect on public health of strong electric/magnetic fields 
developed in the transmission and transfer of energy from the guideway 
to vehicles . 

Automation of electri.; highways could increase highway capacity for auto 
travel and would aliof> drivers to pursue other activities or rest while 
en route. Other potential positive impacts of automated highways include 
greater traveler mobility (miles per day). Negative impacts include 
adverse effects on roadside businesses such as motels. 

For bus and truck transportation, clectric/automated highways raise the 
possibility of multiple-vehicle tows ( "highway- trains ") , reducing labor 
requirements and possibly yielding significant savings in operating costs. 

Overall, electric/automated highways offer a long-range opportunity for 
achieving operating convenience and economies and large mobility in- 
creases in intercity transportation. The technology seems to pass the 
critical tests of political constituency, incrementalism, and signifi- 
cant private sector involvement.*** 


*Volumes 2 through 6. 

**Dual-mode is defined as a system in which Individual vehicles operate 
some of the time under their drivers' control and at other times under 
common control by a vehicle carrying conveyance (e.g., auto-train) or 
by a guidance system. 

***See Garrison, Carter, and Jones and Miller in Volume 2. 
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Whether the technology can be mde cost-effective remains to be seen. 
There are many technological uncertainties to be resolved, as well as 
serious safety questions (e.g., mixing controlled and uncontrolled 
vehicles, protection from vandals) and other problems. For example, 
standardized, reliable vehicles may be needed for the technology and 
require substantial regulatory control of vehicle manufacturer and 
maintenance . 


Recommendations 


Undertake a technical study to identify and evaluate electric/automated 
highway system options. The study should develop data on technical and 
economic feasibility for alternative propulsion and control subsystems, 
and on the power generation and transmis?ion implications of widespread 
implementation. Development might be pursued to the stage of small- 
scale "laboratory" demonstrations of performance. 

After required technical data have been assembled, a systems study of 
electric/automated highways should explore the identified options in 
detail. Considerations should include potential markets for intercity 
and urban travel, alternative implementation t-fme frames, and energy 
and environmental impacts. Other important questions relate to safety 
(particularly during the lengthy implementation period v;hen automated 
and nonautomated traffic would presumably share common highway rights- 
of-way) , system reliability, regional development implications, effects 
on private sector equipment and vehicle suppliers, and effects on other 
modes. Costs and benefits should be identified for both potential users 
and nonusers of an automated highway system. 


IX. ACCESS /EGRESS AND INTERMODAL TRANSFER 


Access to and egress from public intercity transportation and transfers 
between modes can be time consuming and frustrating for travelers, 
especially for those who do not travel frequently. In terms of travel 
time, access and egress can account for a significant proportion of 
total door-to-door trip time, as indicated below. 


Table IX-1 
ACCESS /EGRESS TIMES 


Approximate Access, Egress, and Terminal 
Time As a Percent of Door- 

One- Way Trip To-Door Travel Time 


Distance (miles) 

Bus and Rail 

Air (nonstop flights) 

150 

25% 

75% 

300 

15 

65 

500 

6 

55 

1,000 

4 

45 


Source; Volume ^ scenario analysis. 


Findings 

Solutions to access/egress problems are elusive.* Many organizations 
are engaged in the provision (and regulation) of access/egress services 
and gaps in service or suboptimization can result. For example, in the 
Chicago area, some intercity buses are not allowed to serve the air- 
port.** There appear to be few commonalities among access/egress and 
intermodal transfer problems in different locations . Each case is heavily 


*See "Current and Future Forms of Intercity Passenger Transportation" 
(Garrison) , in Volume 2 . 

A*See Overby and Best paper in Volume 5. 
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influenced by local history, geography, and settlement patterns, as well 
as regulatory precedents. 

Lack of adequate information to travelers at the start of their trip 
about egress options at their destination may bo an important reason 
for traveler dissatisfaction with this facet of intercity transportation. 

The automobile can be expected to continue as a major mode for access 
because of convenient, flexible service for most travelers (e.g, , 
personal auto at trip origin, taxi or rental car at destination). Auto 
traffic levels on urban highways generated by access travel will likely 
continue to constitute only a minor fraction of total vehicle traffic.* 

In this respect, acccss/egress is a small part of the urban highway 
problem. An obvious negative impact of heavy reliance on automobiles 
for access is traffic and parking congestion in the immediate vicinity 
of terminals — airport terminals in particular. 

Proponents of better mass public transportation to terminals are many; 
yet, use of mass transit for Intercity access/egress is confounded by 
the need for baggage handling. Also, it is recognired that if mass 
transit is to be successful in serving substantial numbers of access 
trips, it must provide both ubiquitous coverage of the urban area and 
direct service to intercity terminals. 

To concentrate what would otherwise be diffuse access/egress trips and 
to facilitate intermodal transfer (e.g., rail to bus), the multimodal 
terminal concept has appeal.** In one form of this concept, the stations 
of intercity bus companies and rail passenger terminal facilities 
serving a city would all be under one roof, with direct public transit 
service to the airport. However, it is not clear that competing trans- 
portation companies would endorse this approach. Also uncertain are 
appropriate government roles in planning, financing, or operating a 
multimodal passenger terminal. 

To achieve greaivr intercity travel convenience, there are proposals to 
treat access to intercity transportation as an inseparable part of the 
total trip, requiring formation of multimode access/line-haul/egress 
companies. However, the development of such services could give rise 
to major cross-subsidies from line-haul to access/egress, possibly 
drastically reducing the profitability of the overall system. Pessi- 
mistic outcomes Include service reductions or a requirement for public 
funding to maintain previous line-haul service. 


*See Overby and Best paper in Volume 5. 

**Panel 3, Volume 5. 
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Recommondn Lion 


Establish a continuing piograra of study and experlmontatlon to Improve 
access/egresB and intermodal transfer for all intercity modes.* Tlio 
program should Include study of inexpensive changes to urban public 
transport services and vehicles to help meet intercity traveler require- 
ments, terminal design and location options, and analy.sis of effective 
means to disseminate travel information. Reviews of recent studies of 
multimodal terminals should be undertaken with a view of identifying 
the major roadblocks to successful implementation. For the most part, 
this program should be case-specific (and conducted locally in cooper- 
ation with state and local governments and private operators), although 
a search for problem commonalities among different urban areas should 
be emphasized. 


*Responsibility at the federal level for access/egress research may need 
to be more clearly established before embarking on this ‘program. 
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X. ENERGY AND MATERIALS 


A significant proportion of domestic energy use is accounted for by 
transportation, in general, and intercity transportation, in particular. 
(See Table X-1.) The transportation sector also consumes significant 
amounts of other resources; for example, about one<-quarter of annual 
steel production. 


Findings 

National energy policy will provide significant impetus to improve the 
fuel economy of intercity transportation vehicles. A large program of 
research and technology to improve the fuel economy of commercial air- 
craft has recently been approved. Programs have also been undertaken 
to improve the fuel efficiency of automobiles. 

In the unlikely event that ways are not found to significantly Improve 
transportation fuel economy, it will be most difficult to introduce 
improved intercity services (l.e., higher speeds, more frequent service), 
that require more energy than is consumed at present. 

Long-term possibilities for electrification of Intercity transportation 
is a common thread connecting a number of seemingly attractive tech- 
nologies; for example, greatly expanded railroad electrification, 
electric autos, and electric highways. Widespread intercity use of 
these alternatives to petroleum consumption hinges on successful develop- 
ment and, in some cases, major breakthroughs in generation of electricity 
using nonfossil fuels, and distribution, storage (e.g., batteries), and 
power-pickup technologies. 

High leverage possibilities for several intercity transportation tech- 
nologies are associated with research on materials. Development of 
light but crashworthy highway vehicles at reasonable cost would be 
stimulated by materials development; a variety of aircraft efficiency 
and performance improvements are also dependent on lightweight composite 
materials . 

Important issues related to future materials employed in transportation 
vehicles are: (a) and designed vehicle lives, (b) methods of disposal of 

worn-out vehicles, and (c) potential for recycling scrap materials.* The 
cost of scrap metals used in transportation vehicles and other equip- 
ment suggests that improvements in metal recycling technology might 
reduce transportation supply costs.** 


*See "Automobile Durability" (Miller), Volume 2. 

**See Volume 6. 
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Table X-1 


TRANSPORTATION ENERGY CONSUMPTION 


A. Transportation energy consumption In relation to total domestic 
consumption: 


Use 

Basic 

Energy Source^ 


Petroleum 

All Other^ 

Total 

Transportation 

16 

nil 


Electric Power Generation 

2 

13 

15 

All Other Uses 

12 

Z1 


Total 

30 

42 

72 


1 i; 

a. Entries are in 10 Btu for year 1970. 

b. Natural gas, coal, hydroelectric, nuclear. 

c. See below, for distribution by mode. 

Source: EiiOPgy: UaeSj Sources^ IbsubBj Lawrence 

Livermore Laboratory, 1972. 


B. Transportation energy consumption by mode: 


Percent of Total 

Mode Transportation Consumption 


Auto — Intercity 29.4% 

Auto~“Urban 32.0 

Air 7 . 6 

Bus 0 . 6 

Rail 3.4 

Truck 18.0 

All Other 9.0 

Total 100.0% 


Source: High-Speed Ground Transportation 

Alternatives Study, DOT, 1973. 
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Recommonda (ilons 


A program of research and technology development should be vigorously 
pursued to improve the fuel efficiency of all Intercity transportation 
vehicles. An important aspect of this program should be to establish 
criteria for achieving a "balance" of efforts among modes and means of 
effecting this balance. 

The potential results of current: fuel conservation programs* should be 
evaluated with respect to environmental, economic, and financial im- 
pacts. The possibility of federal actions to assist in speeding the 
Implementation of fuel-efficient technologies should be investigated. 

Research on new materials for transportation vehicles should give 
increased consideration to Improved materials for ground transportation. 
Techniques for disposal and recycling of materials should be an inte- 
gral concern of these investigations. Research and technology develop- 
ment on improving the economics of scrap-metal recycling are sufficiently 
important to warrant continued significant effort. 


*NASA's aircraft fuel conservation program, for example. 
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XI, TRAVELER VALUES AND PREFERENCES 


Travel demand analyses were conducted in this study to estimate patronage 
For future intercity transportation systems,* The quantitative methods 
tliat were used are judged to be representative of the current state-of- 
tlie-art in (1) predicting traveler choice among competing modes that 
have different performance attributes, and (2) forecasting total travel 
between two cities. As pointed out by study participants who reviewed 
the patronage results, and as recognized by the study team, a number of 
potential shortcomings of available intercity travel demand models are 
apparent; 

a Only a limited number of transportation performance attributes 
can be explicitly treated-" travel time, travel cost, and fre- 
quency of departures. Other attributes, such as perceived 
comfort, security, or convenience, must be included judg- 
mentally , 

• The models' weightings of modal performance attributes are 
suspect, especially when large changes in the attributes are 
postulated. For example, when it is postualted that speeds, 
frequency of departures and fares for rail service are doubled, 
very large increases in rail patronage and total travel (for 
all modes) are often obtained.** 

• Only a limited number of factors are used to estimate total 
travel — population, income levels, and measures of the level 
of transportation service provided. Thus, a number of factors 
that may influence propensity to travel are ignored, e.g., 
amount of leisure and quality of communications. 

Although substantial studies have been conducted to improve intercity 
passenger demand methodologies,*** these research efforts are judged 
less than adequate in comparison with similar efforts for urban travel. 


Findings 

An increased understanding of why people will elect to travel between 
cities and how travelers will choose among competing modes is essential 


*Volume 4. 

**In such instances, it is clear that the models are being called on to 
estimate traveler choices in situations far different from those used 
to develop (calibrate) the models. 

***Notably work in the Northeast Corridor Transportation Project and 
subsequent related work such as that by the National Bureau of 
Standards for DOT. 
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to support decisions regarding future intercity transportation research, 
invoHtmonts, and service improvements, A starting point for this advance 
In knowledge is a better understanding of current traveler values ond 
proforoncos — more comprehensive and higher quality dota are needed. 

Important data needs for all intercity modes include traveler choice 
criteria as they are influenced by trip purpose (business versus personal 
and pleasure travel), size of travel party (as o guide to how costs of 
travel would vary omong modal options), age and income of the traveler, 
and types of origins and destinotlons (i.e., urban, suburban, and rural). 

There is a related need for improved travel volume data. For the air mode 
(certificated carriers), city-pair data on passenger volumes are regu- 
larly published by the GAB, Comparable statistics are not published for 
commuter air, bus, or rail; current dota on intercity auto travel volumes 
by origin and destination are virtually nonexistent. The U.S. Census of 
Transportation (1963/1967/1972) developed travel volumes (and traveler 
characteristics) for all modes of intercity transport, but the sample 
sizes are too small for reliable estimates of city-pair travel volumes 
by mode. 


Recommend o t ions 


Continue studies to develop improved information on the preferences of 
various types of intercity travelers, encompassing all modes. Particular 
emphasis should be placed on the importance of comfort, convenience, and 
personal security relative to perceived cost and travel time, especially 
as these factors influence choice of mode for different travelers and 
types of trip and travel party sizes. Early steps in the project should 
Include development of more comprehensive theories of choice and prefer- 
ence for travelers, supported by a small number of carefully designed, 
in-depth interviews with Intercity travelers in selected categories. 
Later, choice models Including variables such as suggested above should 
be postulated and calibrated to aid in intercity transportation planning. 

A related study should investigate the feasibility and cost of an 
expanded and more detailed data base on intercity travel volumes by 
city-pair. This effort should, for example, explore the fea.sibility of 
publishing travel data for the rail and bus modes in a formas similar So 
that currently provided for the air mode. The air mode statistics at the 
city-pair level might also be augmented with type of fare data and trip 
purpose information. Of particular importance is !he need to develop 
improved survey procedures for the collection of intercity automobile 
travel data on a continuing basis. 
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XII. TRANSPORTATION PINANCB 


Privately owned transportation equipment and fncllicieB account for 
approximately 9% of total U.S. net private Investment. About 1(^7, of 
annual private expenditures for new plant and equipment are made in 
transport and related industries.* 

A number of the issue papers developed in this study address questions 
and anticipated problems related to the financing of intercity trans- 
portation system improvements or new systems.** Unit capital costs (per 
mile, per vehicle) have been collected or developed for a number of 
transportation technologies,*** however, numerical estimates of total 
Investment requirements for future intercity transportation systems liave 
not been attempted in this study. 


Find ings 

Issue papers and Workshop deliberations indicate that funding constraints 
will pose Increasingly severe problems that must be solved before major 
improvements in intercity transportation systems can be made. This 
conclusion is based on such prospects ass continued increases in the 
costs of building, operating, and maintaining intercity syster.j; and 
scarcity of Investment funds for transportation arising from steps to 
solve other major national problems, especially in the energy aren.t 
Amelioriating the situation somewhat may be a reduction in funding re- 
quit. ‘menus for such historically capital-consuming activities as 
schools (because of lower birthrates) .t+ 

Recently, a number of studies have been undertaken to estimate future 
overall levels of Investment demand and supply.ttt Most of these 
studies project serious deficiencies in the supply of capital over the 
next 5 to 25 years. Priva’,e sector investment in major intercity trans- 
poration system improvements is particularly vulnerable to a capital 
shortage because of high Investment levels needed to maintain existing 
services. (Intercity transportation is generally more capital intensive 
than the rest of the economy.) To the extent that a capital shortage 
occurs and persists, strong emphasis will be placed on better manage- 
ment of existing intercity transportation resources and on incremental, 
low-cost system improvements. 


*Tx>anopovtation Facto and Trends. 

**Volume 2. 

***Volume 3. 

+See the Bruck paper in Volume 2. 
t+See the Ayres paper in Volume 2. 

tttAs cited in "Financial Issues Impacting Intercity Transportation" 
(Price and Luce), Volume 2. 
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To the CKtont that private venture capital is scarce, demands for govern- 
ment sector Involvement in tlio financing of intercity transportation will 
increase. Intercession hy government may occur in the form of now tax 
policies, grants or loan guarantees, subsidies, or direct public owner- 
ship. 

In theory, government should assume an active role in financing inter- 
city transportation when the capabilities of private-sector firms are 
not in consonance with public objectives, The public policy objective 
is to ensure that service levels meet public need. Thus, the nation 
may Increasingly face "Who benefits? — Who pays?" questions about inter- 
city tronsportation. Public programs may be required to strike a 
balance not only across the majority of political subdivisions, as in 
the past,* but olso across influential interest groups defined along 
social or economic lines (the poor, aged, environmentalists, etc,). 
Legislation drawn along modal lines, such as highway, air, rail, or 
urban transit programs, seems increasingly unable to meet these dis- 
tributional conditions. 

In practice, government subsidy of intercity transportation has been 
used as a technique to avoid a total financial takeover by the public. s'* 
Arguments for public subsidies are frequently restricted to the needs 
of an individual mode; rarely considered is the possibility of pro- 
viding equivalent or better service at equivalent or less coat by other 
modes. Compartmentalizing of public funding decisions, particularly in 
the legislative branch of government, may serve to perpetuate obsolete 
technologies and institutions. 


Recommendation 


Conduct a comprehensive study of funding requirements and sources for 
intercity transportation. The objective of the study would be to 
quantify short- and long-term financing needs in intercity transpor- 
tation and to identify and evaluate possible funding mechanisms. The 
study should consider (1) public** and private sources of funds, and 
(2) transportation capital and operatlng/maintenance funding require- 
ments. The evaluation of funding mechanisms should emphasize those 
that accomodate technology substitution, such as a combined transpor- 
tation fund, and that use public funds to stimulate private Investment. 


*See "The Congressional Politics of Transportation Expenditure" 
(Jones and Miller) , Volume 2, 

**Federal, state, regional, and local. 
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XIII. INSTITUTIONAL IMPACTS 


Public and private Institutions* combine in different ways to establish 
the services provided by intercity transportation systems. For example, 
in automobile transportation, vehicles arc manufactured, bought, and 
operated by private-sector businesses and individuals, and highways are 
provided by government and financed largely by users; in commercial air 
transportation, vehicles are manufactured, bought, and operated by pri- 
vate-sector businesses on publicly provided airways and airports, 
financed primarily by users, with access and egress handled externally. 


Findi ngs 


Institutional forces, rather than a lack of new technology options, are 
likely to constrain the introduction of new intercity transportation 
systems— especially those that would Introduce major service improvements. 

An Impact of introducing new transportation technology is to cause 
changes in institutions or institutional relationships, but there is an 
Inertia to these relationships that can serve as a formidable barrier 
to change. This situation will continue to be important in the future. 
Possibly one of the major emphases in planning of future transportation 
improvements should be to understand and deal more effectively with 
institutional forces. 

Issue papers produced in the study** and discussions at the Workshop*** 
focused on varying "institutional problems" as they impact on transpor- 
tation innovation and the process of technology delivery. 

Transportation-supply Institutions have been criticized as being slow 
to react to potentials for improvement, oven when Internally proposed. 
Independent institutions that provide components of a total transpor- 
tation system optimize their own contributions, often to the detriment of 
overall system efficiency. For example, autos are designed with highway 
and driver capabilities assumed as given, while highways are designed with 
auto and driver capabilities given. No institution has the responsibility 


*The term "institutions" includes the many formal and informal organi- 
zations that supply transportation equipment and services. Included 
are those involved in setting government policies, in financing, in 
regulating transportation, and in influencing transportation to 
respond to environmental, user, or other interests. 

**Volume 2; for example, "Constraints to the Implementation of Inter- 
city Transportation Innovations." 

***Volume 5, especially the reports by Panels 2 and 3. 
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for optimizing the highway, auto, and driving roles simultaneously. 
Altering the institutional arrangements that yield this suboptimization 
is very difficult, Indeed. 

The potential for innovation by transportation equipment manufacturers 
and commercial carriers depends heavily on private financial and insur- 
ance institui if i;S. Concern was expressed regarding insurability (or 
the cost of insurance) of new high-performance transportation tech- 
nologies (e.g. , very large or fast aircraft and tracked levitated 
vehicles) . 

Another class of institutional problems deals with government as a 
policy setter, regulator, and funding source or guarantor. Both in the 
executive and legislative branches, and at the federal, state, and local 
levels, institutional forces can impede innovation. Regulatory agency 
positions, procedures, and precedents are not easily changed, even though 
criticism may be widespread. With regulatory agencies, as with policy- 
making and funding activities, institutional responses tend to be incre- 
mental and consensuu-seeking— large changes are infrequent. 


Recommendation 


Undertake a program to enable R&T managers to more completely understand 
and evaluate Institutional forces that ,tay affect the implementation 
of new intercity transportation technologies. 

One phase of the program would develop an analytical raeUhov-ology for use 
by technologists to appraise institutional problems. It would provide a 
mechanism, such as has been developed for preparation of environmental 
impact statements, for tracing the potential events that would have to 
take place in the process of technology delivery, for identifying the 
institutions involved and their roles, and for highlighting critical 
institutional actions. 

As background for the development of Institutional impact methods, a 
detailed review should be undertaken of institutional forces that have 
had major Impact on past transport technology programs. The airport 
and airway development program or the development of the AMTRAK system 
might be selected for this review. Both the positive and negative 
institutional forces should be Identified and examined. Also, the 
economic, social, and environmental conditions and forces that existed 
over the time of planning and decision-making should be described and 
assessed to determine hov? they affected decisions. 

A subsequent phase would appraise currently proposed technology programs 
to identify institutional forces that may influence their ultimate 
delivery. It is suggested that attention should be given to both major 
"hardware" Innovations such as automated control of automobiles and 
major "software" innovations such as (as suggested in the Workshop) 
ticketing for door-to-door intercity common-carrier transportation. 
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XIV. REGULATORY CONTROLS 


There are a number of types of regulation which apply to the provision 
of Intercity transportation. Examples at the federal level Include; 

» Economic regulation of public modes by the Civil Aeronautics 
Board (certificated air carriers) and the Interstate Commerce 
Commission (intercity bus and rail freight). 

9 Safety regulation by DOT administrations (e.g., FAA, FRA, 

NHTSA) . 

® Nonindustry-specific regulation by the Environmental Protection 
Agency, the Federal Energy Administration, and the Occupational 
Safety and Health Administration. 

At the federal level, antitrust and tax policies also serve to regulate 
intercity transportation. State and other government jurisdictions are 
also active in regulating components of intercity transportation services. 

Several issue papers developed in this study explore varying aspects of 
transportation regulation, with emphasis on the prospects for and impacts 
of changes in economic regulation.* In addition, differing "regulatory 
futures" were an important element of the transportation scenarios 
analyzed in this project.** 


Findings 

Regulation has played, and will continue to play, an important role in 
both the development and control of transportation infrastructure and 
in the organization and operation of firms providing transport.'.tion 
services. Future changes in regulation will act as a barrier or spur 
to such factors as technological innovation, the speed of implementing 
new services, and the financial viability of transportation systems. 

Currently, for all ra< les of transportation, there is a high degree of 
overlap in regulatory authority both among levels of government and 
among different bodies at the same governmental level. One effect of 


*Volume 2; particularly: "Constraints to the Implementation of Inter- 

city Transportation Innovations," "Impacts of Regulation on Intercity 
Transportation," "Organizational and Regulatory Issues in Intercity 
Rail," "The Impact of Deregulation." 

**Volume 4. 
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this situaLion Is to pose a formidable barrier to the introduction of 
now large-scalo or novel transportation innovations. Greater central- 
isation ol regulatory authority could alleviate this situation, but 
strong pressures — both for and against — make in unclear whether greater 
centralization will occur,* 

Regulatory change may occur in the form of "deregulation"--that is, less 
restrictive or more "rational" control of price competition and entry/ 
exit certification. Proponents argue that deregulation con improve 
quantities and qualities of transportation service and bring about lower 
costs, One opposing argument is that heightened competition will precipi- 
tate lower profits or even bankrupt cy. ftsv Viewpoints developed in this 
study about the impact of regulatory reform on R&T are also divided. 

Some observers believe that less regulation will reduce R&T and eventual 
implementation of improved technology, since reduced profits will 
inhibit the ability and inclination to Invest in new hardware. Others 
believe that less regulation will enhance R&T, saying for example, that 
the eventual rationalization of routes and service will produce the 
capability and incentive to introduce new technology better tailored 
to the service provided. 

Cross-subsidization is certain to be a major reform issue. Some econo- 
mists argue that cross-subsidies are undesirable because they do not 
permit the market to equate supply with demand. However, others view 
cross-subsidies as a tool of public policy because they allow for so- 
cially desirable transportation services to be provided in exchange for 
higher rates elsewhere. In this context, the issue is one of public 
policy toward economic efficiency versus social equity.** 

While several alternative "regulatory-futures" have been identified in 
this study, a most-likely parh of change has not been identified. More- 
over, if the general economy goes through high growth/recession swings, 
patterns of regulatory policy may "reverse their field" several times, 
since the propensity to modify the regulatory process appears to relate 
to the economic climate of the times.* 


Re coimne n dation 

Undertake a study to develop and apply methods of assessing possible 
regulatory changes and their impacts. Improved techniques are needed 
to analyze the effects of alternative economic, environmental, and 
safety regulations on levels of intercity service, transport industry 
structure, and technology development and Implementation. The objective 


*"Issues in Regulation of Intercity Transportation," Volume 2. 
**"The Impact of Deregulation," Volume 2, 
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of the effort should be t) provide guidance on regulatory actions 
and R&T program priorities. The study should encompass all major 
nodes of intercity transportation for both passengers and freight. 
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XV. OTHER RECOMMENDATION TOPICS 


The recoinmendations on research and analysis tasks described in earlier 
chapters of this report address important intercity passenger transpor- 
tation Issues and impacts in the concensus of the project team. There 
are, however, a number of other explicit and implicit recommendation 
topics contained in Che documentation of study tasks (Volumes 2 through 
6 ). 

A sampling of other recommendation topics is tabulated in this chapter. 
These topics have not been highlighted by the project team for one or 
more r*easons, For example, the " transportation/ communicatiovis tradeoff" 
topic listed in Table XV-1 is considered Co be included within the more 
general recommendation on Traveler Values and Preferences in Chapter XI. 
As another example, Che topic of "TLV designs for specific corridors" 
in Table XV-1 is considered to be premature in light of the findings for 
TLV set forth in Chapter VII. 

Clearly, the selection of recommendation areas by the project team was 
a judgmental process. Given other perspectives, a different set of 
recommendation topics would have resulted. As evidence of this, the 
comments of study participants regarding the project team's selections 
are included in Appendix A, 
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Investigate the intercity transportation needs The disadvantaged constitute a large segment of 
of the "disadvantaged" — the handicapped, the society. There is need for more attention to inter- 

elderly, the poor, and the young — and improve- city travel needs of the disadvantaged and the needs 

ments in services or facilities to meet these of the disadvantaged in rural areas. (Overby and 

needs. Green, V-51 
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Table XV-1 (concluded) 

OTHER RECOMMENDATION TOPICS 
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XVI, RECOMMENDATIONS CONCERNING THE STUDY PROCESS 


This project has been one of several experiments in the use of "tech- 
nology assessment" ns a tool to assist In the formulation of research 
and technology objectives,* Among the experimental features of this 
project (particularly in combination) are the following: 

0 The study’s broad scope — intercity passenger transpor- 
tation (and interactions with freight service) to and 
beyond 2000 A.D. 

• The use of scenarios to describe alternative future 
settings and intercity transportation development. 

• The use of an industry (consultant) /university/ 
governiiient team to perform the study. 

o The formation of a group of "study participants" from 
government, transportation and other Industry, and 
academic institutions to review the progress of the 
project. 

Given the experimental nature of the project, it is appropriate to 
comment on the design and conduct of the study. It is apparent that 
alternative project approaches might be employed in subsequent efforts 
of this kind. 

An issue that bears directly on the design of technology assessment 
studies relates to Intended results. It is generally agreed that a 
technology assessment should focus on "unanticipated secondary conse- 
quences" of an innovation. What is not clear, however, is the best 
starting point for such a search; namely, the amount of information 
that is needed on first-order effects of a possible innovation and the 
setting in which it will operate. There are questions concerning: 

• the degree of detail in specifying technological, cost, and 
operating characteristics of an Innovation 

o the range of alternative settings that should be considered 
in assessing an iiinovation and the degree of detail used 
to describe each setting 


*0ther technology assessments that have been sponsored by NASA include 
one addressing portable energy and one addressing large cargo aircraft. 
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• the amount of Intormatlon needed on potential marketa 
for an Innovation (e.p,., number of unera and their 
eharacterlatica) 

The need for auch apeciileo can be avoided by properly poaed "what if..." 
queationa. A danRer, iiowcver, is to aaBume away the very Impacta that 
are aouRht. On the other hand, too much effort can be devoted to 
analyais of direct impacts and not enoujjh to the more difficult process 
of Identifying, unanticipated Impacts. This aspect of technology aaseas- 
ment methodology should receive particular attention in forthcomlnR 
efforts. 

Other project team obaorvatlons resardlnp, the study process are given 
in the series of findings and recommendations that follow. 


Tills project's very broad initial scope made it necessary to continually 
review, and in some cases change, the focus of study activities in order 
to keep the effort within manageable limits. I'or example, as the study 
progressed, it became apparent that relatively little attention could 
be directed to freight transportation. It also became apparent that n 
time horizon of 20 to 25 years approaches an outer limit for useful 
technology assessment results; thus, relatively little attention was 
given to settings and Impacts beyond that time frame. NeverthGlcss , 
the project's broad scope resulted in technology Impact assessments of 
limited depth. 


Recommendation 


before a large technology assessment is undertaken, consideration should 
be given to performing a preliminary short study or mini-assessment to 
focus on a set of specific and realistic objectives that can be accom- 
plished within funding and time limitations. 

In a transportation technology assessment, focus can be provided by 
limiting the analysis to technological options for a single mode (or 
perhaps two interacting modes) or concentrating on a limited number of 
travel markets, as defined by trip distances and traffic, densities. 


F inding 

Even though the scope of a technology assessment might be carefully 
defined at the outset (as recommended above), it is important to pro- 
vide for flexibility in project time schedules and resource allocation 
plans. Because a technology assessment deals with unanticipated im- 
pacts, it is likely that modifications to a wor*k program will prove de- 
sirable as the project is under way to accomodate areas that were not 
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lilentlfietl in project planning or aruas which are found to have sub- 
fjtnnt lolly more Importance than was Initially anticipated. 


In planning technology aBsessment efforts, it should bo recognized that 
the initial work program can only be approximate. The nature of such 
effortB mandates close coordination between project sponsors and those 
who perform the work. 


Pindlnjj 

The technology assessment process is Interdisciplinary in nature and 
requires the participation of a wide range of Industrial, academic, 
governmental, and other organizations. 

Pursued to even a limited extent, the process uncovers a large number 
of diverse viewpoints among disciplines. This can lead to large 
amounts of documentation which render a comprehensive understanding of 
overall issues difficult. 

The workshop concept employed in this study (and others) appears to have 
potential for bridging fbe "communications gap" among disciplines. In 
general, the most difficult problems are tn focus workshop debates and 
tlien document these deliberations in a concise, yet complete, manner. 


R ecommendation 

Continued study of and experimentation with the organization and conduct 
of workshops appears warranted. In particular, a bettor understanding 
Is needed on what group deliberations can be expected to achieve. Con- 
census positions seem to be a natural outcome of workshops and these 
can be of value in supporting or redirecting study efforts. On the 
other hand, concensus can bo sterile for purposes of a technology 
assessment. The prominent Impacts that may actually accrue from a in- 
novation might not be anticipated by any significant number of parti- 
cipants in a technology assessment. 

Advanced communications techniques (e.g., the computer conferencing 
techniques that were used on an experimental basis among project team 
members in this study) might also be used to maximize communications 
among groups that are dispersed in terms of geography and interests. 


Finding 

The stress in technology assessment is largely on social science con- 
siderations — and not on technology pci’ at?. The study team found that 
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tlu*ro Is an apparent tendency to focus on negative attributes and un- 
certainties rep.ardinp, tecimolop.ical Innovations, rather than positive 
impacts. 


Care should be taken to assure that tin* social considerations of a tech 
nolt>p,y assessment ore otherwise balanced by factors included in more 
conventional analyses of a technolot’y, IncludinR those associated with 
efflcinney criteria and market behavior. 


rindlnjt 

It is possible that the output of a technology assessment can help es- 
tablish research and development priorities for pv4blic afiencies but It 
is not appropriate for a technology assessment Itself to determine such 
priorities. No technology assessment can possibly Identify, much less 
analyze, all of the subsidiary imparts from the successful exploitation 
of technological options. For this reason alone, technology assessment 
can only support the development of R&i) priorities. 


Recommenda t to n 

It is Important to determine the extent to which the output of technol- 
ogy assessments should be used in establishing R&D priorities in public- 
sector technology development programs. \-Jhile it is clear that no 
technology assessment can provide all the inputs necessary to establish 
these priorities, it is also clear that the extent to which technology 
assessments should be relied upon in establishing priorities has not yet 
been determined with any degree of precision. 


Finding 

At the time a technology assessment is conducted, certain issues will 
be the topic of much general discussion, Contemporary examples Include 
future energy availabiliny and prospects for regulatory reform. The 
currently "popular" issues are likely to receive a great deal of atten- 
tion in the technology assessment and heavily influence results. As 
time passes, the issues may prove less (or more) critical than antici- 
pated during the technology assessment. 


Recommendation 

To the extent that technology assessment results are used in formulating 
R&D plans and programs, these results should be regularly reviewed and 
modified on the basis of changing conditions. 
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Appendix A 

COMMENTS BY STUDY PARTICIPANTS 


A gfoup of 40 invited "study participants" contributed to this project 
by attending the Workshop and commenting on draft reports. The group 
included representation from federal, state and regional government; 
transportation and related Industries; academic institutions; and other 
organizations . 

A draft of this "Study Recommendations" report was distributed to the 
study participants for review and comment. Many of the responses were 
used by the project team to modify the draft text. Other comments are 
included in this Appendix, primarily to convey the diversity of view- 
Dolnts that were identified during the project. These study participant 
comments have been arranged (and in some cases paraphrased) to follow 
the chapter organization of the main body of this report. 

It is emphasized that viewpoints presented are those of the study par- 
ticipants and not necessarily those of their companies or agencies. 


Intercity Automobile Transportation 

The chapter gives a brief but realistic assessment of the role of the 
automobile in the present and in the future. The auto is projected to 
maintain its dominance of intercity travel to the year 2000 although 
with a possible lessening of its dominance if the current trend toward 
smaller autos continues. The most vulnerable aspect of the auto, how- 
ever, is its fuel consumption, and the recommendation to pursue research 
and technology development of more fuel efficient autos is clearly 
correct. 

George Broderick 

Federal Highway Administration 

The recommendations do not appear to take stock of other government- 
sponsored efforts, e.g., the transportation research programs of the 
Energy Research and Development Administration (ERDA) and the delibera- 
tions of the Interagency Task Force on Motor Vehicle Goals Beyond 1980. 

William Sprietzer 
General Motors Corporation 

In Findings on the Auto nothing is made of the fact that the auto is 
one system that can accept incremental change well. Unlike most inter- 
city transport technologies, a mix of innovations can be utilized with- 
out incompatibilities, and the losers weeded out without undue capital 
loss. 

Edwin Haefele 
University of Pennsylvania 
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The dominance of the auto does indeed arise from the low perceived cost. 
This low value is caused by unusually costly roadways paid for by dis- 
tortions in the transportation resource pool. This mode is then 
abused and the roadways treated as a free good. Further subsidization 
of this mode may not be in the national interest due to the unpleasant 
side effects such as pollution and energy consumption. 

While some undesirable characteristics exist in the auto, it must not 
bo altered to the extent that the roadway cannot be used by its replace- 
ment. The value stored in the roadway is too great to be lost. Any 
rational consideration of the proportion of our energy pool which should 
be logically available for transportation would, I believe, find 22% 
of all energy and 53% of all petroleum energy used by the auto too great 
a proportion of the totals. 

Harold Roland 

University of Southern California 

There are several possible economic justifications for a public role in 
research and technology development. One of these is that the government 
is better able to pool risks. Where the scale of the effort and prob- 
ability of failure is very great relative to firm size, there may well 
be legitimate grounds for public financing of R&D. In this sense the 
study recommendations that government efforts in automobile propulsion 
systems (and aircraft airframe and engine development) should concen- 
trate o high risk options has some obvious theoretical justification. 

Noneth 2SS, this formulation, stated without qualification, arouses 
some concern. The findings do not document the case that risks ar^ of 
such magnitude relative to firm size that serious misallocation of R&D 
effort will result, Nor is there consideration of the possible 
arrangements for private risk pooling consortia. 

There is a need to make the rationale explicit because it has been mis- 
used in the past to justify government involvement in projects that 
were simply Imprudent. After all, no amount of pooling of bad risk will 
produce positive net benefits. Thus, the absence of private interest 
in a project because of ’’risk" does not in Itself indicate the likeli- 
hood of a market failure or a justification of government investment. 

In the specific case of the automobile industry it appears particularly 
Improbable that the firms are incapable of bearing the risks of a di- 
verse propulsion technology research program. 

Leonard Lee Lane 

Public Interest Economics Foundation 


Intercity Bus Service 

Being associated with the intercity bus field, T feel a most urgent 
need today is to permit the size of the coach to increase (particularly 
in width) to afford passengers additional comfort. An existing double 
seat in a bus must of necessity be only 38 Inches wide to accomodate 
two passengers. With a regulation for a 14-inch aisle one can readily 


54 



see no additional comfort can be obtained until coach width is increased 
through regulations. 

Also, a higher speed wiuld substantially reduce travel time and make the 
bus much more competitive with the automobile. Certainly this can bo 
justified based on comparative energy consumption where the diesel- 
powered bus is by far the most energy efficient mode of transportation. 

We feel that variable lane widths on multilane highway sections to im- 
prove traffic safety and capacity are feasible Immediately with regu- 
latory approval. Creation of a wider lane exclusively for buses and 
trucks would greatly facilitate movement of passengers and freight and 
this could bo done with existing ev|uipment with wider and perhaps longer 
equipment phased-in in the near future. 

Intercity transportation needs for the "disadvantaged," the handicapped 
is another area that required additional studies, In the intercity 
field, because of the width limitations of an intercity bus it is vir- 
tually impossible to handle a wheel-chair passenger. Recently most 
intercity carriers have initiated a program where a disabled person or 
handicapped person is allowed to take a companion at no charge as long 
as the companion is capable of assisting the handicapped person. This 
is the best approach to at least offer handicapped persons the oppor- 
tunity to travel intercity on a bus with no penalty for their companion. 
This was introduced in 1975 and was enthusiastically received by the 
handicapped passengers. 

J. G, Stieber 
Greyhound Lines, Inc. 

The intercity bus recommendations should not overlook the potential for 
taxi and limousine service on a flexible schedule basis, as opposed or 
in addition to regularly scheduled service. Much greater emphasis 
should be placed on terminal location, with suburban terminals emphasized 
and Interconnected to urban transit service. The development of im- 
proved traveler information systems should be stressed. 

George Wicks trom 
Metropolitan Washington Council 
of Governments 

I vigorously protest the _ncorrect numbers shown in this Chapter on 
energy efficiency by mode. I suggest that you use the following table: 

Thousands of BTUs per Passenger 
Great Circle Mile at 500 Miles 


Auto 

T.S - 

6.0 

Bus 

0.8 - 

1.6 

Rail 

2.0 - 

9.0 

Air 

5.0 - 

9.0 


Note: 60% load factor assumed for public modes. 

Survey load factor for autos. 
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This data is derived from our report, "Intercity Passenger Transporta- 
tion Data Energy Comparisons,” D6-^1814, Vol. 2, May 1975, using 
135,000 BTU/gallon as conversion. This data was presented all over the 
country, to universities, rail, highway and air Interests and withstood 
detailed scrutiny. 

Gerardus Schott 

Boeing Commercial Airplane Company 


Air Transportation 

Great strides can and will be made in aircraft noise reduction. Data 
generated Cor the NASA Ref on Program quantitatively supports this 
statement and further technical improvements will be made. There io 
an implementation problem; namely, the cost of changing over to the new 
technology in the light of the large fleets of relative young low- 
bypass-ratio powered airplanes. 

Gerardus Schott 

Boeing Commercial Airplane Company 

An additional advance in air technology that should be added is the cnr - 
pound bo added is the compound helicopter. This vehicle is sufficiently 
different from the short-field aircraft that it should be separately 
identified, 

Harold Roland 

University of Southern California 


Electric/Automated Highways 

I was very surprised to see the positive recommendation that there be 
technical studies on the question of electrif ied/automated highways. 

My readings of the study reports and ray participation at the Workshop 
had led me to the conclusion that electrified highways were an im- 
probable technology at best. It would seem that only the combination 
of the circumstances of extensive capital availability, extensive de- 
velopment of alternative electrical generating capabilities (probably 
nuclear), and severe shortage of fossil fuel-type energy could lead to 
the use of electrified highway technology. The probability of the 
occurance of these circumstances in concert I believe would be quite 
remote. 


Robert Best 

California Department of Transportation 

The probability that the electric/automated highway would prove to be 
cost effective by the year 2000 seems low. A capital shortage for 
highway construction, maintenance, and operation exists and may be ex- 
pected to persist. When this is coupled with the fact that most auto 
travel occurs within 10 miles of home on roads and streets unlikely ever 
to be automated, the probability seems remote that enough auto purchas- 
ers would pay the high cost to equip their cars with the necessai*y 
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command and control devices for automated highway use to even approach 
cost-effectiveness for the automated system, 

George Broderick 

Federal Highway Administration 

Electric/uutomated highways involve tremendous capital costs and allo- 
cation of capital for this purpose will mean that less capital is 
available for other purposes. These other purposes might be more so- 
cially desirable or more in line with national goals. Hence, there is 
a tradeoff here which is not mentioned — and I think it should be. After 
all, we must think of social-cost-effoctlveness, not just "cost-effec- 
tive" technology. 

Melvin Kranzberg 

Georgia Institute of Technology 

I feel that the findings on the Electric/Automated Highway are "too f r 
out." It is inferred that automobiles will merely enter a check-out 
gate and then be propelled automatically, with safe headways, down the 
highway by an imbedded electric propulsion system. Realistically, many 
difficult technical and safety problc.us must be solved before this can 
be given serious consideration, A very key one is the achievement of 
extraordinary high reliability of the system (either if the vehicle 
operates on its own rubber tires or on special pads) in order to prevent 
a guideway blockage by a single "dead" vehicle. I personally believe 
this concept should be a development or an exploitation from the auto- 
train, at least for the time period we addressed, 

Walter Hesse 

Rohr Industries, Inc. 

This mode should be studied carefully because it offers a significant 
improvement in present systems while utilizing the value stored in the 
subsidized roadways. Comparisons and priority rankings with present or 
existing systems should always consider this point of commonality. 

Proceeding concurrently with the technical study of the electric high- 
way should be a study of relative value of this mode. The value should 
be developed in the light of possible selective use of such a mode on 
a limited set of routes. 

Harold Roland 

University of Southern California 

Access/Egress and Intermodal Transfer 

The section is, in my opinion, "right on the money" and deserves top 
priority. The institutional barriers to implementation will remain, 
however, unless a parallel program of research into this area is carried 
on as well. 

George Wicks trom 
Metropolitan Washington Council 
of Governments 
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The Btutemunt 1 b made that oome Intercity buses are not allowed to 
serve the airport. And reference Is made to the Overby and Best paper 
^t. Volume 5 which In turn, states "Ma.ior intercity bus companies pro- 
vide service to Chlc.-.v' from such places as Rockford, Illinois, Mil- 
waukee, Wisconsin and hosts of small communities to tl>o north and west 
of Chicai’o. In doinj; so, they pass right by O'liare International Air- 
port each day with many buses. These buses are not permitted to pick 
up or discharge passengers at O'Hare." However, Russell's Official 
Bus Guide shows that 58 Intercity buses provide daily service between 
O'Hare and Rockford, South Bund, Gary, Hammond, Kenoslia, Racine, and 
Milwaukee. The services arc provided by the Peorla-Rockford Bus Com- 
pany and by Tri-State Coach bines, Incorporated. Possibly there is 
some definitional problem — o.g. what is a major intercity bus company. 

George Broderick 

Federal Highway Administration 


Transp ortat ion Fi nance 

I note thet a study of the sources of funding for intercity transpor- 
tation capital requirements is recommended. We and several other in- 
surance companies question the ability of public service transportation 
companies to raise any significant amounts of capital from private 
sources. 


James Goodridge 
Connecticut General Life 
Insurance Company 

Governmental funded development of new modes of travel or significant 
improvements in the present modes, must be approached very conservatively, 
with an application of limits on the true requirements of the population. 
It should be recognized that the new modes may be employed selectively 
on city pairs for which they are uniquely suited by virtue of the dis- 
tance, demand, or other travel descriptors. 

Harold Roland 

University of Southern California 


Institutional Impacts 

I strongly agree with your statement that "Institutional forces, rather 
than lack of new technology options, are likely to constrain the intro- 
duction of new intercity transportation systems..." Ever since the 
term "technology assessment" appeared on the scene I have been sug- 
gesting the need for "Institutional Assessment." I would suggest that 
you broaden the concept to include more than just institutional assess- 
ment. Perhaps something like "Social and Institutional Impact 
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AsaosBmt'nt" more adequately addresses tlie full range of forces with 
which R&T managers will need to become conversant, 

Charles Overby 
Ohio University 

One of the study's strongest aspects is its recognition of the impor- 
tance of regulatory and other institutional 'actors. A better under- 
standing of their Impact on transportation technological change is a 
prerequisite for developing realistic K&D priorities. This conclu- 
sion is especially true in light of what appears to be Improved pros- 
pects for modifying regulatory and public finance policies that may 
have caused serious distortions in patterns of technological change. 

At least two aspects of this issue warrant some further elaboration. 

The first is discussed by the study. It is the problem of institu- 
tional barriers to Innovation. There should, however, be more expli- 
cit recognition that such barriers may be the result of a governmental 
failure to act, or of action in apparently unrelated policy areas. It 
is only when the full scope of this problem is explicitly recognized 
that its great significance becomes manifest. Second, although the 
study refers to artificial institutional retardation of technological 
change, it does not address the issue of institutionally induced de- 
mand for unneeded or unjustifiably accelerated technological change. 
There is, hov?ever, evidence that such change has sometimes occurred, 
and it must inevitably waste resources. 

Leonard Lee Lane 
Public Interest Economics 
Foundation 

I suggest that several new forms of institution be examined for the 
single purpose of implementing a new intercity system. This institution 
would "mother" the project from "cradle to grave" and it should encom- 
pass all the political, environmental, financial, and technical aspects 
of a project. It may well be that our current set of organizations 
and pollLical entities are insufficient to accompli;’ii a new intercity 
transportation system. The highway trust fund is an institution that 
has been most successful, but what organization or institution is 
optimum for new transportation systems? Is a COMSAT for transporta- 
tion required? I suggest that a new institution may be the best or the 
only solution and, therefore, I believe such a concept be Included as 
a recommendation. One such transportation Institution that I am 
familiar with is in Canada and is called the Urban Transportation. De- 
velopment Corporation (UTDC) , a quasi-government entity which has been 
specifically created to develop new urban transportation systems, both 
conventional and novel, and then sell these systems throughout the 
world. Even though this example is for urban transit systems, it should 
be looked at os a possible model for an intercity solution. 

Walter Hesse 

Rohr Industries, Inc. 
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I c*ndor8L> the? rocomiimndat Jons for "regulatory controls." Recent efforts 
to measure the effects of regulation have varied widely in results, have 
in some instances used questionable techniques and data, and accordingly 
have produced considerable controversy, 

Rdward Margolin 
American University 

It seems to mo that regulatory policy is the single most important ln~ 
stltutlonal barrier to cost effective implementation of various trans- 
portation alternates, 

Fred Kant 

Exxon Research & Engineering 
Company 


I was a bit disappointed to see the idea of public traveler information 
systems relegated to an "Other Recommendation Topic." Obviously, im- 
proved information systems are not going to be a panacea but I believe 
we underestimate the magnitude of the barrier that our present informa- 
tion systems present to a more effectively utilized total public trans- 
portation system. 1 am happy to see that the information need does 
surface as a component in some of the major recommendations such as 
"Access/Egress and Intermodal Transfer" and "Improved Intercity Bus 
System and Service." 

Charles Overby 
Ohio University 

I would like to make two points which I believe give traveler infor- 
mation systems a higher degree of importance than is represented by the 
final report. 

1. Our present stage of development in this area is about 
as crude as one can be in a modern civilization. We 
would appear to have substantial opportunities for 
large incremental improvements by just adapting for use 
already existing technologies is support areas (e.g,, 
electronics) . 

2, Many of us in the day-to-day world of administering 
transportation programs have concluded that the most 
significant improvements in transportation in the pre- 
dictable future will come from making better use of 
essentially what we have today. One of the biggest 
shortcomings we have today is our ability to get infor- 
mation to the user on how to select appropriately 
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and to use effectively the transportation alterna- 
tives which are available to him. 

Robert best 

California Department of 
Transportation 

Two other recommendation topics should be included. (1) The role of 
general aviation with regard to access/egress , aircraft technology, and 
traveler values and preferences deserves additional attention. (2) 

The organizations that will be expected to Implement new transport 
technologies should be examined, ihe motivation to adapt, Implement, 
and invest in new technologies depends on the incentives and risks to 
managements of these organizations, Management of Investor owned trans- 
portation companies can be expected to act differently from govern- 
ment sponsored, financed, and controlled entitles such as AMTRAK and 
ConRail. 


James Goodridge 
Connecticut General Life 
Insurance Company 


The Study Process 

I wonder if the area chosen for a technology assessment wasn't simply 
too large to manage. Automobile manufacturers seem to have difficulty 
in predicting what size car Americans want to drive next year. Thus 
it should not surprise us that we found difficulty in looking at all of 
intercity transportation. This broadness of reach tended to dilute 
the debate at the Workshop and the result shows in the Report. The 
well-informed members of the group on each Individual subject must feel 
frustrated that the depth of their knowledge did not survive the process. 

Grant Thompson 

Environmental Law Institute 

I have a feeling that the Technology Assessment (TA) to a large extent 
dwells on negative impacts of Intercity passenger transportation. There 
is a crying need to develop insights in the benefits, and to develop 
yardsticks to measure those benefit.'. Only then will a TA be able to 
present a more balanced picture of the technology Impact. 

Gerardus Schott 

Boeing Commercial Airplane Company 
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(5^onejal_ Gonujiejit^s 

After fir£5t reading my conclusion was that the report didn't soy anything. 
Tlu‘n I read it carefully the second time and decided it said a great 
deal, though perhaps In a form that was too condensed and at tlje same 
Lime too general. 

I was happy to see that some good consumer input is Included, like the 
recommendations on studios on attitudes, linkage between the modes, and 
multi-modal terminals. 


Juanita Greene 

The Miami Herald and DOT — 

Office of Consumer Affairs 

I have an overall impression that the report is unduly tentative, calling 
for research w!ian it could be saying, regardless of whore the future 
falls within large ranges, the outlook Is thus and so... 

In the area of the auto, for example, it was clear at the Workshop and 
in the Working Papers that it would take very severe and unlooked for 
upheavals to change our basic dependence on the auto. Yet the report 
speaks of the many things we do not know, the need for more studies, 
etc., in the very area where the findings are most clear. 

Edwin llaefele* 

University of Pennsylvania 


Technology assessment (TA) in business, Industrial, and commercial 
settings is a tool for sharpening a company's internal policies and 
RD&D, strategies for profit maximization. In these cases, a TA must 
contain firm recommendations. TA in a government environment is, In- 
stead, the definition of technology futures and assessment of their 
consequences on society. The study should not result in a repetition of 
the existing, well-documented lists of technology needs for enhancing 
intercity transportation, but rather an assessment of social impacts. 

George Hoffman 

University of Southern California 

Many of the recommendations will involve outlays of substantial sums of 
money. Unfortunately the contemporary socio-economic-political climate 
does not appear sensitive enough in many of these areas. This suggests 
a need to articulate with citizens in new and creative ways so that it 
is politically and economically more easily possible to continue long- 
range studies so that when we roach the year 2000 it will not cake a 
wasteful crash program to cope with some impending transportation 
crisis. 

Charles Overby 

Ohio University 


*Thls view was also expressed by other study participants. 
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Ap pond lx B 
OTHER FINAL REPORTS 


i'wmavij licpfitH 

A I’ondcriBod (30-pap,o) dosorlpclon of project activities and rosulto. 


Vohanr 


ldvn-^ ff''^Mtion of Igcv. ' Affoirtind Tyitar'-ntij Tvami>:'')*fat:,>n 


Contains 22 papers prepared by Individuals representinR diverse back- 
p, rounds and Interests. Most of the papers address mechanisms which 
will influence the way that transportation technologies will evolve 
and be put into service. 


Vi>lm< ii: frx-‘hnolo<ju\il of Futuvo Infovoitif 'iviKGiop-- 

tation Modes 

Describes the future performance characteristics of present intercity 
modes and possible new forms of intercity transportation. The report 
includes Sections on air transportation, high-speed rail, tracked 
levitated vehicles, highway transportation, and other ground transpor- 
tation concepts. 


Volwno 4: iitudy Sonnavios 

Presents an analysis of Intercity transportation options to the year 
2000. The report includes a description of four alternative trans- 
portation scenarios and their associated backgi'ound scenarios. 

Volvonc b: Wopkehop Vpnoeedings 

Documents the results of the project's one-week Workshop which was 
attended by the project team and 40 study participants. The volume 
includes the reports of four panels and several "special topic sessions." 


Volume 0; Impaat Aasesammt 

Traces the potential consequences of a variety of postulated innovations 
in the air, rail, and highway modes. Attention is given to both direct 
and indirect Impacts of technological changes in intercity transporta- 
tion. 
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